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Introduction 
EUV sources for metrology are a keystone for supporting the 

infrastructure of EUVL when developing and ramping up the 

technology, production or processes. Within Bruker ASC and with our 

research partners there is long experience in developing and 

producing such sources, such that we can provide a portfolio of 

matched solutions based on both technologies discharge produced 

and laser produced.  

Starting at AIXUV in 2000 with commercializing discharge based EUV-

sources for metrology – our EUV-Lamp – we meanwhile have 

produced and delivered about 20 of these systems.  

At our partner Fraunhofer Institute for Lasertechnics, prototype 

sources are operated which drive x-ray microscopes and interference 

lithography exposures and deliver up to 40 W/(2 p sr) of inband EUV. 

In brightness optimised operation modes > 20 W/mm²/sr have been 

demonstrated; Parameters of independent measurements allow 

seeing > 30 W/mm²/sr as feasible.  

When source brightness is the issue, laser produced (LPP) sources are 

advantageous. Members of our group are working since 1997 on and 

with LPP EUV sources. Emission Spectra of frozen Xenon and of tin 

have been published before 1999. LPP are used in our 

spectrophotometer (CEUVS) and in an EUV microscope. Intense 

research and use of EUV-LPP sources is ongoing at our research 

partners at RAC, Remagen, LZH, Hannover and FhG-ILT, Aachen.   

Conclusions 

With our EUV and XUV sources, both types: discharge produced and 
laser produced, we have the option to select the best suited source 
for any application. Our own portfolio is supplemented by sources 
available at our research partners, e.g. Fraunhofer, Laserzentrum 
Hannover, Rhein-Ahr Campus Remagen, MBI.  
 
In summary we can cover narrow and broadband emission spectra, 
power levels of up to 40 W of EUV-inband radiation, brightness 
exceeding 200 W/mm²/sr; source sizes from 20 µm to 1 mm in 
diameter and lifetimes up to years.  
But what is also of importance is that we can also apply the most 
economical solution for any given application; such as our EUV-Lamp, 
or a < 5 mW in 2 p sr EUV inband LPP source. 
 
With our design experience in systems for synchrotron and in 
realizing stand alone tools in UHV , integration and mechanical and 
vacuum quality is straight forward. s 
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9 times magnified inband EUV-Image of source and horizontal profile on CCD with 20 µm pixel. 
Schema of set-up and in RAC-Lab as insert.  
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LPP source for brightness 
Whenever brightness  and small imaged fields are required, LPP 

sources are advantageous.  

For this purpose we made concept studies on small spot high 
brightness sources.  
We performed  experiments with an  experimental laser operated with 
up to 10 kHz ,using only 2 – 3 mJ per pulse. On a pool of liquid 
Sn80Pb20 tin, lead alloy optimized CE of  1.85 % inband were achieved 
with 150 ps pulses. Source sizes of < 20 µm and better than 5 µm 
position stability  have been measured.  
We are confident to realize a straight forward path to supply > 100 
Wmm²/sr of EUV inband radiation even on extended areas with largely 
commercial components.  

Manual controlled cw 250 Hz Operation
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Voltage at Source

EUV-Signal

Work on EUV sources for metrology has been started in 1997 at the 

RWTH Aachen and the Fraunhofer Institute for Lasertechnics.  It has 

been continued since there, at AIXUV / Bruker for metrology sources 

and at Philips / Xtreme for HVM source.  

From the very beginning, we have considered and investigated DPP 

and LPP approach.  

History 

LPP metrology sources are an alternative for spectroscopic metrology. 

The broadband spectrum  of gold offers good coverage of  the whole 

spectral range from soft-x (down to 2 nm if necessary) to the VUV (> 40 

nm). For our CEUVS spectrophotometer, we used LPP source with gold 

target supplied by LZH. Operating this source with 200 mW laser power 

is sufficient to obtain good spectroscopic results on sample reflection 

or transmission within less than one minute of exposure.   

LPP source and emission spectrum as supplied from our partner LzH for spectrophotometer  

The typical EUV-Lamp delivers up to 750 mW/(2  sr) of inband EUV (> 8 W/(2  sr) 
of total EUV). About 500 Mpulses of electrode life (= 2*MTBF) delivers 3 months to 
one year of 8 hour per day emission. Most of the EUV-Lamps, which we have 
produced are specially interfaced or directly integrated into tool solutions. The 
lamps have been and are being used in EUV-Reflectometers, EUV resist exposers, 
EUV-microscopes, EUV-scatterometer, for metrology tool calibration, for optics 
qualification and as sources for spectrograph calibration.  
 
For higher powers as e.g. required for exposing resist  for patterning, we 
collaborate with the Fraunhofer ILT  in developing sources of higher powers.   
 

DPP Sources  
With some experience, a DPP source for metrology is most simple:  
Build electrodes  which concentrate discharge to a  desired location; apply high 
voltage and fill in gas until a high current discharge occurs.  

Schematic of electrode system in EUV-Lamp 

EUV-Lamp Platform prototype for up to  40 W EUV inband source 
from FhG-ILT  

With currents of some kA discharged a plasma of > 30 eV is generated in the spark, 
such that the working gas emits  a spectrum of highly ionized atoms.  
Hence, the selection of the working gas allows for tuning the spectral distribution; 
e.g. narrowband line emitters and broadband emission can be generated with the 
same EV lamp system by just using another working gas.  

Stand-alone automatic EUV-Lamp System 
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Isotropy of emission spectrum of Xenon from EUV-Lamp under different angles   

Quantified distribution of emission over spectral channels as  measured at EUV-Lamp.  

This basic concept is supplied by BASC in various configurations. Our standard 
product for metrology is the EUV-Lamp operated  with Xenon, which may be 
supplemented with OEM or customer specific interfaces or features.   
Together with our partners, we can supply solutions for shorter wavelengths and 
higher power  
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